Introduction
The nation's leading health officials have declared a public health emergency to deal with the problem of assaultive violence in the United States.1'2 The declaration is an acknowledgment that existing crime prevention policy has failed to bring national rates of assaultive violence under control. Rates of assaultive violence continue to remain at historic levels, and recent trends suggest these rates may be rising even higher. 3 Existing crime prevention policy is based on economic theory. It is believed that increasing the cost associated with committing a crime will deter or incapacitate offenders. 4 Consequently, the number of incarcerated Americans has more than tripled since 1975, making both the rate at which Americans are incarcerated and the number of Americans incarcerated the highest in the world.5 Unfortunately, national rates of homicide remain four to five times higher than those of other developed nations. 6 Declaring assaultive violence a public health emergency implies that the problem of assaultive violence may yield to public health interventions. Approaches that appear to have been successful in reducing the risk of chronic diseases have thus been proposed for countering the epidemic of assaultive violence.7 Central to the chronic-disease approach is the role of sociocultural factors in both the prevention and etiology of disease.
For many years, researchers have investigated the hypothesis that alcohol consumption is a cause of assaultive violence. Experimental studies of the effects of alcohol consumption in animals and humans consistently find an increased tendency to behave aggressively when alcohol is consumed,8 and epidemiologic studies find that over 50% of all reported acts of assaultive violence involve alcohol. 6 These relations have been explained in terms of multiple partial processes involving complex interactions among pharmacologic, social, and cultural factors.9 Despite these complexities, some public health officials have recommended that communities faced with unacceptable levels of assaultive violence address issues related to the physical availability of alcohol."'1 Such recommendations assume a causal process in which mere availability of alcohol increases the risk of assaultive violence via increased alcohol use or abuse. However, we know of no published studies providing epidemiologic evidence for or against such a causal model.
The purpose of the current study is to determine whether the rate of assaultive violence in Los Angeles County can be ecologically related to the density of alcohol outlets after accounting for several known correlates of assaultive violence that may confound such an association. City-level data from 74 contiguous cities within Los Angeles County with populations greater than 10 000 in 1990 were used for the analysis.
Research Hypotheses
The empirical or theoretical rationale for inclusion of the following variables in regression models is given below.
1. Alcohol-outlet density. Although we know of no previous work relating outlet density to violence per se, there is statistical evidence linking both outlets where alcohol is sold to violence and alcohol-outlet density to a number of nonviolent, alcohol-related outcomes. It has been reported, for example, that certain types of establishments where alcohol is sold are locations in which the situational risk of violence is elevated.11 '12 Situational risk of violence may derive from the physical nature of many alcohol outlets (e.g., unlighted parking lots, lack of security) or from the fact that they bring potential victims and offenders together in situations where the risk of assaultive violence is greater for reasons unrelated to alcohol consumption itself. 13 Only license types listed as active by the California Department of Alcoholic Beverage Control were included. The percentage of active licenses that are actually inactive for whatever reason has not been formally assessed; however, informal surveys estimate that 5% to 15% of active outlets may actually be inactive.
Data on the number of alcoholic beverage outlets by type and city were obtained from the California Department of Alcoholic Beverage Control for the 1990 reporting year. The total number of licenses within each outlet category was summed, divided by the total city population in 1990, and then multiplied by 10 000 to indicate the density of alcohol outlets per 10 000 population. We estimated the economic status of a community by using both median household income and the proportion of unemployed individuals over the age of 16 years. The proportion of Blacks residing within a city in 1990 and the proportion of Latinos residing within a city in 1990 were used as estimates of the racial/ethnic structure of a city. Age structure was defined as the ratio of males aged [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] years to males aged 40-44 years?25 To indicate the level of urbanicity, two measures were incorporated: city size and household formation. We estimated city size by using the total 1990 population from the US census and household composition by using the number of households per 10 000 population. To measure a family characteristic, the proportion of female-headed households to total households was used.
Cities with populations of fewer than 10 000 residents were excluded from the analysis. In previous studies of outlet density at the city level, unstable estimates of outlet density were obtained with cities that had a population of fewer than 10 000. For example, industrial cities within Los Angeles County may have 10 outlets serving the daytime work force but Violence and Alcohol only 500 residents, yielding unrealistically high outlet densities contributing to a potentially significant outlier effect. "7,18 StatisticalAnalhyses Least-squares regression analysis was used to examine the relation between the rate of assaultive violence and the covariates. All variables were transformed to their base 10 logarithms. The purpose of this transformation was to permit interpretation of the results in terms of elasticities. Thus, the regression slope, 1, estimates the percent change in the dependent variable associated with a 1% increase in a predictor variable.
It has been proposed that the relation between outlet density and alcoholrelated outcomes may be modified by the effects of economic or social structures.29
To determine whether the relation between outlet density and violence depends on the level of economic and social variables included in the models, two-way interactions between outlet density and all variables were examined. Only logarithmically transformed variables were used to create the interaction terms. The means of the logarithmically transformed variables were subtracted from each observation before multiplication.
Results BivariateAnalysis
The percentages of different types of alcohol-outlet licenses in Los Angeles County are reported in Table 1 . These percentages for 1990 are from the California Department of Alcoholic Beverage Control.
Means and standard deviations of study variables are presented in Table 2 . Note that the standard deviation is large relative to the mean for several variables, and the plots of these variables suggest skewed distributions. Logarithmic transformation substantially reduces this skew.
In bivariate analysis all covariates demonstrated an association with the rate of assaultive violence in the expected direction (see Table 3 ). Off-sale outlet density demonstrated much the same pattern of associations with the covariates as did the rate of assaultive violence, and it is correlated 0.47 with violence. In contrast, on-sale outlets showed a correlation of greater than 0.4 with only one covariate (household composition). This pattern of associations indicates the need for multivariate analysis to isolate the independent association of outlet density and rate of assaultive violence. Table 4 provides some estimates of the extent to which the significant relations between covariates and violence rates in model 1 were confounded by alcoholoutlet density. Fifteen percent of the effect of unemployment and 45% of the effect of age structure (young men relative to older men) on the violence rate were explained by total outlet density. In contrast, none of the relation between the percentage of Blacks and the violence rate is explained by alcohol availability.
Because all variables were entered as base 10 logarithms, the regression coefficients can be interpreted as elasticities. In the model for total outlet density ( Table 2 ), one additional outlet is crosssectionally associated with a 0.62% increase in the number of violent offenses, or 3.4 additional offenses in 1990.
Two-way interaction terms composed of outlet densities and each of the independent variables were included in regression models (see Table 5 ). The interaction terms for household composition and both outlet-density types were positive and significant. The effect size for off-sale outlets and household composition was larger (1 = 4.18 ± 2.28) than that for on-sale outlets (1 = 2.29 0.74), but the latter was estimated with greater precision. These findings indicate that the relation between alcohol outlets and assaultive violence is greater in communities where there are fewer people per household.
Another two-way interaction that modified the relation between outlet density and rate of assaultive violence was that of city size and off-sale outlet density. The interaction is negative (1 = -1.72 ± .52). This finding indicates that the association between off-sale outlets and assaultive violence is greater in smaller communities. None of the other interactions was significant (see Table 5 ). Note. The interaction term is composed of the availability variable and the covariate variable, whose coefficients are also presented in each labeled model column. Only the interaction term and the main effects are presented for each model. Additional sociodemographic covariates were included in the model (see Table 4 ), but the coefficients are not shown here. All variables were transformed to base 10 logarithms before analysis. *P < .05. ecologic analyses.1 '20 Although no inferences can be drawn as to the direction of the relation between outlet density and assaultive violence, the findings do indicate that higher levels of outlet density are geographically associated with a higher rate of assaultive violence independent of the effect of a number of potential confounders. Similar relations between outlet density and other alcohol-related outcomes have prompted public health officials to recommend that localities use measures that address the physical availability of alcohol to reduce alcoholrelated problems.l1034
Discussion

